Methanolic extracts from 26 species of PJectranthus L'Herit were screened for in vitro antibacterial activity using the agar disc-diffusion bioasssay. A selection of four Gram-positive and three Gram-negative bacteria were tested. S. aureus and B. subtHis showed the most inhibition, with 15 out of the 26 species displaying activity against at least two Gram-positive bacteria. None of the plant extracts exhibited any activity against the Gram-negative bacteria. Identical species collected from different localities showed no significant variation in antibacterial activity. These screen ing results indicate that Plectranthu5 possess antibacterial activity.
Introduction
The genus Pleelranthus L'Herit belongs to the Sage family (Larn iaceae), known for their aromatic and herbal properties. It is a large genus of about 350 species distributed through Africa to Asia and Austra lia, with over 40 species indigenous to southern Africa (Codd 1985) . In So uth Africa Pleclranlhus occurs in or along forest margins of woodlands, while some species occur in drier region s on rocky outcrops or in open grassland. There is a high concentration in Natal, east of the Drakensberg escarpment, where they are subjected to a moist and warm climate. Pleetranthus are annual or perennial herbs or subshrubs with herbaceous, semi-succu lent or succulent stems and leaves.
The Lamiaceae family has been well characterised with respect to their secondary metabolites, largely dominated by the f1avonoids and terpenoids. They are a rich source of terpenoids possessing anti-insect, antibacterial and antifungal activity (Co le 1992). Plectranthlls species, many which contain volatile oils in their leaves, have yielded a wide range of diterpenoids (Glasby 199 1) , possessing antibacterial activity (Batista e( al. 1994; Batista ef al. 1995; Batista ef af. 1996; Dellar el al. 1996; Teixeira el al. 1997) .
The whole plant acetone extract of P. grandidentatlls has yielded a variety of abietane derivatives, some of which showed moderate antibacterial activity (Teixeira el al. 1997) . A bioautographic agar overlay assay using S. aureus as the indicator strain, and abietane diterpenoids isolated from P. hereroensis, has also shown that these compounds possess antibacterial activity (Batista et al. 1996) . The essential oil of P. jrlllicoslis has one major component, sabinyl acetate, among other compounds which make it teratogenic and/or highly foetotoxic (Fournier et al. 1986 ).
In Reunion, the juice of Plectranthus leaves is used in the treatment of wounds, while an infusion is administered against influenza. Using GC and GC-MS, the essential oil composition of th e leaves of P. amboiniclis from Reunion was found to contain mainly monoterpenes and sesquiterpenes (Vera el af. 1993 ).
In terms of traditional medicinal usage in South Africa, not much is known of individual species. but as a group PleClranlhus are commonly used as remedies for colds, coughs and fevers (Hulme 1954) . A hot water infusion of the leaves is usually taken orally for the above ailments. In Table I , the medicinal uses of specific species tested are listed, as obtained from a review of the available literature.
With the knowledge that antibacterial diterpenes and flavo- Used for \vashing of persons.
clothes and animal skins (Watt & Breyer-Brandwijk 1962). other regions within KwaZu lu-Natal. between February and April (Autumn) 1997. Voucher specimens were deposited in the herbarium of the University of Natal, Pie termaritzburg. Plant material was dried in a n oven at 50°C before process ing.
Preparation of extracts
Dried len f m aterial (1.0 g) was finely ground and extracted with 20 ml mcthnllol for IS min in an ultrasound bath (B ranson 2210, 47 kHz). The plan t extracts were macerated overnig ht, filtered , and the dear fi ltrates evaporated to dry ness under a fan. The residues were resuspended in methano l to g ive 100 mg res idue per m!.
Antibacterial activity
The discMdiffus ion bioassay (Rasoanaivo & Cooke.
While the different varieties of P. sacca/us were consistent in their negative results, P madagascariensis (cultivar variety), had a noticeab ly higher level of activity than the other variety.
Extracts of P. cilia/lIS and P. frulicoslfs collected from different sites did not differ significantly in their antibacterial activity. An important observation was the greater antibacterial activity present in the flower extracts of P. ecklonii and P. !ruticosllS, as compared to their leaf extracts, both plant parts collected during the flowering phase of the plant. In a similar vein . it was of interest that an extract of P. frulicoslls leaves, collected during the vegetative stage of the plant (December 1996), had markedly higher antibacterial activity on a previous screening, than the leaf extract collected during the flowering phase.
Discussion
Of the PleCfranlhllS species tested , more than 50% showed inhibition against the Gram-positive bacteria. The negative results obtained against the Gram -negative bacteria were expected as, in general, this class of bacteria are more resistant than Gram-positive ones (Batista el at. 1994; Martin 1995) . Two novel abietane diterpenoids , isolated from the aerial parts of P. elegans, while showing antifungal activity and inhibiting the growth of Grampos itive bacteria. had no obsetvable effect against the Gram-negative bacteria tested (Deliar ef al. (996) . It is difficult to conclude whether the traditional medicinal uses of the species evaluated are supported by pharmacological effects, or merely based on folklore, as the reported ailments are very generali se d and their causative agents cou ld cover a wide range of micro-organisms. Therefore, although these PlectranIhlls species do ex hibit a certain degree of antibacterial activity, further investigation of their essential oils by GC and GC-MS is needed to identify the vo latile compounds present and establish whether they cont ri bute to the medicinal benefits of the plants Essential oil of P. madagascariensis (Pers.) Benth.var. madagascariensis has been isolated separately from flowers and from leaves co ll ected during the flowering phase, and from leaves collected during the vegetative phase of the plant. Analysis by GC and OC-MS, showed that the amounts of til e main components in s. Afr. J. Bot. 1998. 64( t) the oil from the leaves, changed during the vegetative and fl owering phases (Figueiredo el al 1996 ) . A similar observation was made with the levels of antibacterial activity in the leaf and flower extracts of P .lhllicoslIs and P. ecklonii. collected at different stages of plant growth. If the same compound/s caus ing inhibition of bacterial growth were present in the leaves and flowers, one could assume th ey were present in higher concentrations in the flowers during the flowering phase o f the plant. Unfortunately, flower extracts from all the species could not be made due to the amount of material needed , so it is not known whether this is a general occurrence. or specific to certain of the active species. Future investigations will test the levels of antibacterial activity present in the leaves of active species, collected at specific times throug hout the year, to ascertain if a seasonal change in the levels of activity exists. Further bioassay-guided fractionation needs to be performed to identify the active constituents present in those Pleclramhus species exhibiting strong antibacterial activity.
